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Find the antiderivative of a given function
Bliaa A4 Adstall S sk

5 _1 Antiderivatives

11. /(2 SInX 4+ cos x) dx 12. /(3 Ccos X — sin x) dx

__._.““ . = - — —'_—m = =
Question 11 & T Question 12 &
I(ZSinx-t- cos x) dx

@)
_|

S‘Fep'bj—sl‘q; solufion: In+eﬁrﬁ*e each ferm fndividm[lj:

f?_sinxdx:-Zcosx f3c.osxdx=3sinx

fmsxdx=sinx f—sinxdx=cosx

Flml Answ:

-2 cosx +sinx+ C

HIHHHBEHIHH“H

s

3sinx+cosx+C

Find the antiderivative of a given function (11-20)
Bllaae Al Azt Ko Sla)

5 _1 Antiderivatives
|

13. 2secxtanxdx 14.

R .
Qluestion 13 &

; 53
f 2 sec z tan z dx Qestion 14 &

_ . R
- R

* Step-by- Siﬁpsoiuhon Pollid e torcka ke *erdx Recal
A(Sln x:l J_?

. Flml__An;w;r-.

~step solution: Usma the standard f‘nsonomefnc
|nf‘e5mli1 ion ldenh‘f’j

fseca:tanzdm—seca::

2fsecwtana:dx:2secz yil BgWY.1 2
4sin'x +C

2seca+C |
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Find the antiderivative of a given functi
Hlans dfa) Sfisall | WSe sloul

ises (11-20)

_1 Antiderivatives

~ Ok e
- L COSX
2 5 sec” x dx 16. 4 —— dx
SIn™ X
é: Question 16 &+1 — i Question 16 &
: : f 5sect z de 5 z 4;(:21 dx
& ’ ; * Step-by-sten solution: Rewrite the infegrand: 257 o BE csczcotn,
. * Step-by-step solufien: Since ‘f—r (tanz) = sec® z: g i
= i e 4fcs.c.z.c.ot.:.c.d¢ N
5fsec_imd:£ =5tanz
=8 - Finol Answer: Since & (esex] = —csex cot @ =
¥ Stanz +C s * Final Answer:
= —4descz +C

" Find the antiderivative of a given function Exercises (11-20)

Sl A4 ditall WSe alaw)

5 1 Antiderivatives

(3e* — 2) dx

18. (4x — 2¢%) dx

Question |8 T

f("bc = 2&’5)' dx

——= e Step-by-step solufion:

S f I!! F _L
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Find the antiderivative of a given function

(11-20)

Bllans Al Akiall WS slau]

Question 19 & 1
%

E Si'ep—by—sﬁp solution:

ff)msxdx =3sinx

j—%dx= —Inlx| u

~ * Final Answer:

> S s - nlx| +C

20. / (2x~! + sinx) dx

1, * Firal Answer:

> S ;x| - o5+ C

Question 20 &
f(Za:" +sin :l:) dx

* Step-by-step solution: Rewrite 2x™ as %_

j 2 4x=2lna)

f sinxdx = —cosx

bl iy apamall g JoBill en)

ises (35-40)

5 _1 Antiderivatives
|

35. f'(x) = 3¢ +x,f(0) = 4

. S+ep—b}r—s’rep solution:
1. Tntegrate Fo):
3
Fx) = f(Se"ﬂc) d=3e*+2-+C
2. Substitute the initial condition £(0) =4 :
4=3+0+C = 4=30)+0+C=>C=1

» Final Answer: "
Fo=3e*+ X +1

Find f(x) given ) =3e"+x and f(0) = 4. & “

Question 36 & -
Find f(x) gven f')=4cosx and f(0)=3.

* Step-by-step solution: 1. Integrate f (x):
Fx) =J-4co5x dx = 4sinx+C
2. Substitute the initial condition £(0) =3:
3=4sin(0)+C = 3=0+C =(C=3

» Final Answer: i
flx)=4sinx+3 _ O
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(35-40) P330

37. f"(x) =12x* 4+ 2¢", f(0) = 2,f(0) = 3 38. f"(x) = 20x* + 2¢*,f'(0) = =3, £(0) =

= e

Math HW = Uit 4 Tntegration t
(38) Given £76x) = 20x*+ 26, {'(0]= -3, and FO)=2.
Flndm i £
 Step 1: Infegrate f“Q«JLFnLﬂAl 3
S w1 j(mx +2eM)dr — | ! : |
’(;()_ +lg’ +C = Sx +& +C| T
* Step 2! &)p_yc.ondrh&{(@l"‘ W EE
-3;5(0)““, +Cy Mi -
-3 __1_+C,‘ I |
—4 =0y
® 5, fp0=sxtre”-4
5‘}_‘.:?3 Infegrate 170} 4o Find FG:
£00= (5 - —
)= 2 +Lg=*-4><.+c i

37 fh)=12x"+2e%, F(0)=2, f(0)=3 &
Find $0x) given £(x)= 122 +2¢%, §0)=2, and f(0)=3.
. Step-by-siep solution: 1. In?agm‘fe §(x) to find §(x):
Fog= ‘]'(:th 26%) di = 4+ 265+,
2 F\pply condition (0)=2
2=4(0) + 2%+ Cy = 2=2+C; = (=0
So, £'0x) = 427 + 2%
3, Integrate §x) to find Flc):
fle)= [(@r*+2¢ du = 2t 4254,
4, Apply condition $(0)=3:

32004240, = 32040 = (o=
* Finol Answer:

9_= D’*-fa -4(.0}1-8@ ~

()= 244265+

£

i e
B i) (35-20) 330 |
s 0 syl g Sl ]

Antiderivatives
39. f"() =2+2tf(0)=2f(3) =2 — 10. ' =4+6tf(1)=3,f(-1)=-2

39. Find £(t) given f(t) = 2 +2t, £(0) = 2, and f(3) =2
* Step-by-step solution: 1. Integrate f"'(£) to find f(¢):
fit)= f(z +2t)de =2t +t2+Cy

2. Integrate f'(t) to find f(t):
f@ = [@e+e2+Cde= tz+§

3. Apply conditionaf(o) =2

Find f(t) given £7()=4+86t, f(1)=3, and §(-1}=-2.
* Step-by-step solution: |, Integrate f"(t) 1o find £'(t):
Flo= f (4+6t)dt = 414382+ C,

2. Tntegrate () fo find (8
fft)=j{¢t+3t‘+c‘}dt =28+ 34 4 Gy

+ Gkt — 3, Apply boundary conditions o build a linear system:

+ For f(1}=3:

3=20F+ (P4 GG
2=uz+%+c1(o}+cz=ac2=2 O ‘%:ﬂ:. iudey o
5 3 } = 3= 3*511‘52 =[G +Cy=0]
So, f(t) =2+ — + Cyt + 2. ® R f()=-2

3
4. Apply condition f(3) = 2:

23
z=32+-3-+r:‘1(3)+2
2=9+9+3C;+2

[_;z=z(~|)’+(-|}‘+c‘t—|)+cz B ]
H—2=d-l GG | L] | i
= -2=2=|=Ci+Cs s
% S50 »[CrG=—23
4. Sclve the systemi
Add Equation | and Equation 2:

2=20+36 (C+C)+ (-C+ Gy =04 (=3)
3, =18 = C;=—6 . 26,273 >
= From C+C;=0: I
S0, 6, =—6. = C.+{I5)'O#C=‘-5 ERaEnnE
-FinaiAnswe::|f(t):t2+—j——6t+2 b Asware L T
g = [f=t+2er5t=15| |
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Use the sigma notation to compute basic summation.
Al glanall o bz Epamalt ja) alicind

Exerdses (9-12)

ums and Sigma Notation
70

9. 2(3;' = 1)
=1

w0
4.9 (3i-1)
i=l

* Step- b’-—ghp tafution:

Calculator "

45

10. Z(sf- 4)
=1

L e

iQues+ion LCI

w® : 1 LR
2[35'1}=1Z35‘2.1 | %’( 1
is1 st et (|

Bpply Hrwatas with ¢ 0+ - . S{-ePlbY-'Sj'eP_SQLQE'Lg
=3'Z“E__1 ! r ‘-::'
* 3 (23] - (1:70) =
= 0 (‘_"1“) - 30

= 3. [2485] - 3n

e St
:_3__ i

= J455 = ¥
= F385

* Final Answer: [3385

basic

Use the sigma toc

Al puatmall ooy ai Paacall Ja) plisnine]

2 \-9“ -'n
40

11. ) (4-4°) 12.
=1

(9-12) P337
f ‘
Calculator

4’ Sums and Sigma Notation
-

40
oY=
i=1

Usebul standard  summation rules:

50
12, 3 (E-i)
la1

* Step-by-step selution:

E s nin=1) (In+i]
iml b

* Step-by-step selution!
)

56 50 5a
Y-y = - i
i=1 i=1 iml

Z Ay = Z 4 - Z Apply formulas with n'= 50:
1 iml i
Apply farmulas wsth n = 40: = (3-50) - (soési)
40- 4181

= (4= = | ———— )
(410} - (245 - s 5

1

u X, 40 - 41 - B1 2550

160 —— = 400 - =

= 14D - Eziﬂ = 400 - 1235

= -85

= 160 - 22140
= 21380
+ Final Angwer: |-21980

L4 ~

= Final Answer:
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Understand the notion of a definite integral
Aghmall LSl pagha o il

% IMPORTANT:

DEFINITION 4.1
For any function { defined on [a, b], the definite integral of f from a to b is

b n
j fx) dx = lim 57 f(e) Ax,
a i=1

whenever the limit exists and is the same for every choice of evaluation points,

iy Cap vy Cn- When the limit exists, we say that f is integrable on [a, b].

Motes:
B i

b-a

= Ax = = (width of each subinterval)

* ¢; = sample point in the i~ subinterval [xi-y, x;]
* The value of the limit does not deptm{ on the cheice of Pnin{s &
* If the limit exists, f is integrable on [a, b].

Learn the properties of definite integrals.
H Ises (37-38)

gl L83 allas Je wdacll

37. (a) / ) + g()] dx (b) / [2f(x) - g()] dx
1 1

® [
= = | @ - g@) i
& a : x
fi (f@x) + g(x)) da 2 [0 - [ g0 ds
3 3
=f flx) dx +f g (x) dx =2(3}‘('.2)=
1 1
34 (-2) =

I
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LLearn the properties of definite integrals.

Aol LB il e odpall

(37-28)

-~
!' i 4 '| The Definite Integral

3 3
38. (a) / () - g0 dx (b) / [4g00) - 3f()] dx
1 1

3
0 [ 9 -3@) s

3
‘ 38. (a) /I(f(x)—g(;r))dm :4[3’3(@&—3]13@)&::

3

fx)dz = | gl(z)dx = Al=g)=Ala= [T
1

‘ Find the area under a curve on a given interval using Riemann sums -
lesy el plidinl dlks 505 e A oiall o dalall o)
Calculator
4
50 2x dx
1
50. f:zxdx
=2 f:x dx
e
-2($-4)
-3(%-1)
- 2(s-4)
= 3(2) sglE-1
- (5]
2
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Find the area under a curve on a given interval using Riemann sums

iy mealzs pladials dalio 75 e D) | goiall o Ao bualt sl

Exercises (49-52)

51. / V4 —x%dx
0

2
51, [ 4 -2 dx
4

= Arex of upper half of o circle with radius 2

mr? (area of full circle = mrt)

x

=
=
[
—
(5

(r=2)

|= ra|= ma=

i
=
£
=

[}
(2] ~fg ™

Apply the Integral Mean Value Theorem.

Calculator

0
/ Vo -2 dx

3

0
52, ’[V‘?—x* dx
-3

= Area of a semicircle centered at the origin

with tadins 3 (upper-left quadrant)

= i * 7t [area of full circle = mr®)
xm(3F  (r=3)

% 3

] Lo e e
|5

-

D il i ks ki

ises (33-34)

33. f 322 dx (= 8)
0

I

33._[0 I de (= 8)

a2
j 3xtdx =8, find ce[0,2]
o

+ Step-by-step solution:

1 1 o 2
= = 3l ed = =2 = =t
fle) J_Ofsl c =y £=

« Final Answer:

2
c= = %1155
Vi

1
34. / (2 = 2x) dx (= 3)
-l )

Calculator

5, [ eadde =L, fudcef-11]
=1 3

» Step-by-step solution:
fl
Let fix)= o =2z, Then | fila) o= §
J=t
By the Mean Uslue Thecrees for Inbagrals,
e T
&= i3)

Fiey = L (2] =
= = 1(4)

Using the guadratic foemula ¢ = 222

72 fas 3 z:\“;Q s34
3 e

Oty 6= 1- ﬁ = ~0:155 falls inside the inderval [~1, 1)

* Final Answers

afrs
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Learn the Fundamental Theorem of Calculsu [Part 1) and use it to compute various definite integrals

Erpiove COLES dlagy e piia Jiga o lghodady JaBziy Lol Jab Gl ds il e st

Calculator 5 ,
/ (2x — 3) dx 2, / (x*
0

0

3
2 v [(X’—Z)dx
1. f (2x — 3) dx a
o

o Stepby=stan’ solution:
» Step-by-step solution:

¢ J]'rl[r‘—z)dx
L (2% - 3)dx °[ L
=0 —u]u

xJ
. = |3
= E=ln
o - (§-20)-(§ -20)
= (2% =302 - (0" = 3(0)) = (237/3 - 6) - {0-0)
= (4-6)-0 = [97=8) -0

= 3-0

Learn the Fundamental Theorem of Calculsu (Part 1) and use it to compute various definite integrals
(1:8) 366 .
Bagions S sl degiis Jlgo e lgholaly JoBilly hstiall {581 Al Gyl e dpadll f ‘
% The Fundamental Theorem of Calculus Calculator
1 2
3. / (0 + 2x) dx 4. / ( +3x = 1) dx
-1 0
2
1 3 _ )
3_[ o as 4./0 (z° + 3z — 1) dz
-1
4 2 2
! Step—b&—step solution; . :C; _ Sm - o _4
Since x> + 2x is an odd funcu'on evaluated over 4_ 2 0
4 symmetric boundaries [-1, 1], the integral
simplifies directly to zero.

* Final Answer:

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
COMPLEX. THE MATERIAL 1S JUST INTENDED FOR TRAINING




School Branch 1
School Cluster 2.4
Zayed Ed. Complex -

Jo¥l oyl g
4.2 gyt Gl

Al Khawaneej C1,C2 & €3 TR UINETEN il ) - bl ] aee
awanee) L1, MINISTRY OF EDUCATION A g el Jo¥l sl

Learn the Fundamental Thearem of Calculsu (Part 1) and use it to compute varicus definite integrals
8 Exercises (1-8)

Faglona SRS sl Ao gia Mo e lgBodaty LaBaly LSl S LA Al e o pactl

- Calculator

4

2 [4(1‘\/}+%):h‘ 6. /]'(4.1‘—%){{.1‘

L 5 ‘jlq(xy’f+%—)dx. . f;z(h—f—q‘)dz

L Rewrie the infegrand:

I+ Rewnde the inteqeand usieg expanents:

s i :
P L fl I‘Ai-x—r—;‘:]i:
"
[ ] -
j‘ L‘h*%jdl =j: (4x - 2%} de
| 2. Find the antiderioative: 2. Fiil e antideriva
2. Finil the wntiderivative:
x’u 2 s =
Flz) = g +8llalw <2* 4+ 3lnxl Fl 2x‘-$‘9*2*%

L

3. Evalushe from 145 %5 , Evaluste from 1 %2t

2 : S P g e
Fel = 50" 3= & () + amin- 2 1 ui) e

Fith= 20+ 2 = 2404

FOi = 207 ¢ sty - 2(9s0- 3

| 4. Subfeat: 4, Subtrack:

bt
e +ar=|m)- i.# +3nte)

Learn the Fundamental Theorem of Calculsu (Part 1) and use it to compute various definite integrals

(18) 366 §
[

Bagiona S sy degite s e \ghedaly JoBil bzl 81 oLl il e et

[
_b The Fundamental Theorem of Calculus

1 2 7 2 A3
7. / (6e7 + 4) dx 8. / =20 ) 4y
0 0 e

i < g b
T jofée + 4] dx 8. l(fehcjﬂb‘

Exercize T

Calculator

I ; Exervise 8
f {6e + 4) dx e
0 f ,—,,) dx
o ¢
1. Find the antiderwvative: 1 sinplncj the fraction before integrating:
e et | i
Pl =22 drom =26 by P

2. Evaluate from 0 fo 1:
2. Find the antiderivative:

Fll) = =270 5 4y = -2e¥ + 4 Flgyz =g =2y
F(0) = —2e®+ 4{0) = =2(1) 40 = -2 3, Fubiste from 0 4o 21
Fliy=-¢'~2(2) ==’ -4
3. Sublrack; Flo) = —e*~2(0) = 1
} = = e 2 4. Subtract:
1 (=274 4) - (-2) = -2+ 442 =6 ] (_ei_ﬂ_(_f]=‘E_“4+|=—3—:—x
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Learn the Fundamental Theorem of Calculsu (Part 11} and use it to compute derivatives of functions defined as definite integrals

9
Rt slau Baghas MBS Ahpas Is3 e WgRadads By Jeblanll 300 dalatl dadall e ik
1/2 3 1 4
13. ——dx 14. dx
! = L1422 Calculator
- X
T fi 4
e _/a Vi-at i 1% L ey 4
OT Exercise 13 Exercize 14
T 3 F ——— L 4
k= (e

1. Ddentify the inverse 4rla derivative sule | [ i =
iy the pese trl decmbie ol (s de L. Tdenffy the invrse tiy doriotive rule { [ L de = arctata)

arzsinix] |1
’ Flx] = Jarcsinie) Fix) = 4 arctan(x)

2. Evaluste From 0 40 1/2: 2. Ewluate from <1 4o 1

Fith) = Sarsin (4 )= 3(2) = I FUt) = arctan(1) = 4T )=«
Flo) = 3aresin(o) = 3(e) = 0 Fi-1) = & aretan{-1] = 4(_%) Tiy
3, Subteact: 3. Subtract:
%—G=% F-{-g)=ntn= Iy
Sieon
Learn the Fundamental Theorem of Caleulsu (Part 1) and use it to compute derivatives of functions defined as definite integrals
10 Exercises [25-28) P366

gz dla Bagdons OGBS dbpns Jlgs e Lghadaly JaBally Latiall A3 el dsJal e Chyadt]

r __ The Fundamental Theorem of Calculus A : 3
0 Lr® | 25. f(x) = | (-3t+2)dt
0

. 25. flx)= I[t2—3£+2}d{
Replace t with x J

Exercise 25
x
f) =] (£ 304 )
o

= Since the upper limit is simply x, just substitute ¢ with z:
flila) = x*-3x+2

X

Fla) = [o (=3t +2) db

- f (£) dt - f[acm ¥ f(zm
T, - [T+ oo
3

. (379 -0) + (2x-0)

i
= i; - _ix_ + 2%
I filx)= 2* —3x+2

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
COMPLEX. THE MATERIAL 1S JUST INTENDED FOR TRAINING




School Branch 1

School Cluster 2.4
Zayed Ed. Complex -

Al Khawaneej C1,C2 & C3

Jo¥l oyl g
4.2 gyt Gl

mikait g Ay 313039 il 92 - galadll oyl 5 aea
MINISTRY OF EDUCATION A g aslidl g Jo¥l sl

Learn the Fundamental Theorem of Caleulsu (Part 1) and use it to derivatives of fi ions defined as definite integrals
10 Exercises (25-28) P366

Mgilintia sy Bagises LK dijas JIga Jo lghadaiy Lafally Loaticl] 5t el & lal | Je dpazll

— 26. f(x) = / (2= 3t-4)dt

> N The Fundamental Theorem of Calculus

. 6. flx) = '[:{11—34-4]&
Replace t with x

Exercise 26
x
f{x):f (-3t-4)di
e

* Standard application where the lwer Lmif &5 a constant

and the upper limit s x:

Flz) =2t~ 30-4

Learn the Fundamental Theorem of Calculsu (Part 1) and use it to compute derivatives of functions defined as definite integrals
Exercises (25-28)

NgitEides Slau B3 gukous ChaBS Abpae 103 6 Wgieakady Loy  huirliall A1 Aumelae ¥l Al o il

Replace t with x

-
flz} = _/; (et 4 1) de

i
1. Substitute ¢ with the upper bound 2% & L 1= ot 4 1
2. Muligly by the derscatve of the upper bound (5[]} = 22:

ax

filx) = [z"i 1) Zz= 2:(:"‘ +1)
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Learn the Fundamental Theorem of Caleulsu (Part 1) and use it to derivatives of fi ions defined as definite integrals
10 Exercises (25-28) P366

Mgilintia sy Bagises LK dijas JIga Jo lghadaiy Lafally Loaticl] 5t el & lal | Je dpazll

1

= -
g ..'-‘-=-.'-.'- The Fundamental Theorem of Calculus 28. f(l) = / sec tdt
' X

;Jm

Replace t with x s [ s

Exercise 28

2
= tdt
f= f' sec
1. Flip the Limits of integration to bring the variahle fo the top
{which introduces a negative sign):
¥
- sectdt
Flx) = ',; ec
2. Take the derivative dircctly:

Filxy=-secx

Learn the Fundamental Theorem of Caleulsu (Part 1) and use it to derivatives of fi ions defined as definite integrals
10 Exercises (25-28) P366

Mgilintia sy Bagises LK dijas JIga Jo lghadaiy Lafally Loaticl] 5t el & lal | Je dpazll

1

| oy -
S __ B9 The Fundamental Theorem of Calculus f(l) = sec tdt
. J i

3 ==

2
28. ffz):f sec +di
x
i

Exercise 28

2
flo) = f sec tdt
1. Flip the limits of integration to being the vartable to the top
{which introduces a negative sign):
x
w— | sertdt
s a
2. Take the derivative dircctly:

Filxy=-secx

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
COMPLEX. THE MATERIAL 1S JUST INTENDED FOR TRAINING




School Branch 1 g yutadl § ol

School Cluster 2.4 _ 4.2 Lyl GLaill

Zayed Ed. Complex - -— A Al taall ol

Al Khawaneej C1,C2 & C3 o 2ty it A
1L MINISTRY OF EDUCATION A g aslidl g Jo¥l sl

Write the equation of a tangent line at a given point to a fention definted as definite integral ‘
11 Exercises (3942) P366,367

s s ks spdons JoSS W D) ) s U5

5_ r The Fundamental Theorem of Calculus Calculator

39. y= / sinVE +x°dt,x=0
0

-
.13=L sinyt*+m2dt , x=0

Given funchion: y = r S!nmd‘b

Al x=0: Ao, 3—_% e

y(0) =J; ’siny T2+ dt

By the definite infegral property [ “£(£)dt=0, At x= o y'= - 5inyO + T = sin(T)=0.
J Y ! = 8in 0+1t1' "Sm('Tr) =0

4=0

Write the equation of a tangent line at a given point to a fention definted as definite integral
i
s s ks spdons JoSS W D) ) s U5

5 _5 The Fundamental Theorem of Calculus Calculator

40. y:/ In(£ +2t +2)dt, x= -1

1

4015 “In (4242t +2) dt, x= - L LE. . BESERERES
Gwen {'unc,hon y= ( [tz eotx2)de
JAE =1 Now, y'= Q4 = |n(x*+2x+2) (byFTC)
y(n = § In(t7‘+2t +2)dt dx

'Bﬁhede#mﬁe integral property [*F(®dE=0, At x=-1, y'=In(-(-}'+2-2)=0 .y'=0
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‘ Write the equation of a tangent line at a given point to a fention definted as definite integral
i

s s ks spdons JoSS W D) ) s U5

5 _5 The Fundamental Theorem of Calculus Calculator

42. _u=/ e dtx=0

A —

alEls - Guven  function: y= L 241 dt  Find the derivative at X =0
‘ At x=0: y() f et dt Also, y'= d“ = te.'_’t e (by FTC)
[ By the definite integral propery “f(t)dt=0, Atx=0,y'= =g y=e ‘

| s i 1
5. fx3\/x‘*+3 dx Rkl =)
’Use u-Substitution: L TaY
ILet u=x%+3  du= j= 4x3 dx dx= L]
Substitute into the integral: :gx:" d"‘ = _5_% ILI At els
In’cegmte / U = (J'“‘_;)ﬂ: l --g-—uyz_ﬁ_-c = _16“311 +C

Back substitute u __z{"+3 + (XT+3 SIZLC: L <

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
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ises (5-14)

+ 10x dx
e s

‘Use u-substitution: i
Let u=1+l0x ~ du=l0dx -~ dx= o,
Substitute into j:hem’cegml fVagg =)5u 2 du

Factor out the constant: 5 j "’-J:l& o -
Integrate using tf the power rule: & (w;ﬂ)+C‘ (3,2 = v.o( )*C wu
| Back-substitute u=1+10x: .. 55 L(1+10x)2+C !

'Use u-substitution: :
e U= Cos X
Then du = -sinxdx, so snnxdx— j

Substitute into the m’cegml_ [ e
Rewrite using exponents: = —j o, du e
| Integrate using the power 1 rule: - (4] “Ce2uis

| Bagk Substutute u=cosx: = -2(cosx)™+C

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
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ises (5-14)

s 3
8. Sin” xcos xdx

8’fsin xcosxdx

_ ste u-substitution:

~ |letu=sinx Thendu-= oS X dx so cos x dx = du
/Substttute into the integral: j(sm x) cos X dx = Su du

Int rate using the power rule: : [—,;} x (O
I;Ertal Answe?r % sin*x +C .. Final Answer: % sin*x +C

ises (5-14)

9. [ t?cost’dt

IUse u-substitution:

Let u=t®*  Thendu= 32 dt, sgt dt--—' &
‘ e == }Substntute into the integral: (t*cost®dt —S(CGSUD

Factor out the constant: = L (cosudu
Integrate cosu: = :-; sinu+C L

| -t e F&ack—subshtutg u=t '--smﬂ?) +C
Final Answer: 3 _sm(’c’) +C
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Compute integrals uiing

L b padl (B Al sl

Integration by Substitution

11. xe* *dx

1l. Find the in+egrq||- Jxexﬂ*ldx

Use u-substitution:
Let u=x*+| i———?_x so du= 2xdx, and dx“ d“
Substitute inte the m‘feami
jx< e*. %—;— “h = J‘.(—%)e“du
Factor out the constant: = % j e’ du
Integrafe: =gl tl
Back-substitute u: = 3e* "' +C

.

ises (5-14) P76 ‘

10. sin tcos t + 3)"4

Ay 10, Find the integral - 5 sint (cost+ 3)% dt ‘

Use u-substitution:

Let w=cost+3 %;:-—smt so du=-sintdt, and dr=d i;nt

Substifufte info the infegral:

js‘mt u¥e, G4 o S ~u du
—-sint

Trteqrote {'-’%’a\*"- . -;;
-eﬁ g = W" =" 7! —

Back-substitute u: = -2 (cost +3)4 + C

l

12. Find the ih'?egra.l‘- J&xmdx
Use u-substitution:
Let u=e*+4 3”‘ e*, so du=e*dx, and dx= é-;
Substitute mfo the infegral:
Jex-va- ¢ = fyadu
‘ Rewrite usmg efponenfs ;jta.}"’z du
[ Integrate: “5=+C =Su™ +C

Back-substitute u: = 2 (e* )24 C

13. Find the in’regm.'l-

o\’

13. — dx

Vx

ax

&
j 9
Use u-substitution:

Let u=+x% %—L&*Ejf sodu—zﬁ,anddx=2ﬁdu

.Subshfu"ra info the tn’hagm'l
S = (2% du) = S 2e% du
Factor out the constant: = ZS e du
In’!‘egrtﬁe =2e*+C
Back-substitute w: = 2% + C
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Conlputs intagrals using suk
WS ) gadtly JaK Aot plasi

ises (5-14)

. e Let u= -';g ay ! |
Use_o-svbshitulion: Find du: 4 ;\L: -x (-38) \dx ( dx=ocdw

Substitute into the m\;e;%ra't S - (—x du —cos udu

Factor out the mnshn’r = f c.osudu In#eara&e: -sinu+C

Ba.Ck substitute u==: -sinu+C
f——("—)"/“ dx = =sin(x) +C

(24,26,35)
(a)
Evaluate J dx.
. I+x®
Let u=x>, then du=3x*dx
Solution: __J’ ld“ =1 ardan(u)+C
Substituting back = gnrd'an(x )+C
24.(0)
Evaluate | X - dx.
‘ ~Let v=x°, then dv=6v°dx
S Ty Iy vy}
E OT _Ihe.-éjﬁ_vv = Inll+v]+C
[ Solution = -é-.ln.(lﬂ-x")ﬁ‘c
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C tegrals using substi

e T

(24,26,35)

: = dx
+ X
L R
B o T _ -
L JE 8 e 2
< S ON S T =
; . e T : )
L Solution (@): Let u=x* i e olution (b): Let .u=x5",..dﬂ.=..—5e_1_3’3dx4_—%dy.% ey = 2 {Xdx
du=2"de [ 228 = 2fpardan)iC Ry A
= 2du=3VEdx = Zarctan(x*)+C 20 f2de _2f < Zorctoniu+C = orclan(a4)
=8 — _ eia i BT el Sl

Calculator
T e
| G ¥, W . =
| Solution:

7 -
| Rewriting the denominator: Jﬂ (5
| Step 1: substituticn (u-sub)
| Let u=ge"

du = e2” dx

. bower limit: When =0,
Upper limit: When == 2,

=

= et

Stf:p 3: In‘i’egr;;i’é with new variobles
- I d

! | TG

Larctan{u)]?

| Step 4: Evaluate the limits
_arctan(e®) - arctan (1)
. We know arctan{l) = I

s
Final Answer: arctan(e®)- S

o |+ (ex)*

| Step 2: Change the limits of in'l'egr_ad'ion
3 el

The antiderivative of ‘].—‘_‘T,_‘_i.ﬁ arctan{u)

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ
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" Find the area between two curves using definite integratiom Exercises (5-8)
ghma B bl aenes byt dhia) e Som

_ MATH PROBLEM SET

5. Flru‘.l the area enclosed by +hecuryes y=x*-1, y="7- % e i
] Steps:

I. Fnd_m*emdm?om‘?s el =T axt-g

x*=4 x=%7 )
2. Find Upper Curve: Test x=0; y=7 y==| Upper: T-x* -

3. Set up Infegral: j (x=1 = =2} = J (x . 4) = !.?._41 = Am=-—sq'um md’s—'

Steps:

E |- Find intersection peints:. it e =
=

F 6. Hndﬂcammcbsedby‘l'hewjﬁs_g xEl 5__11 \ﬁ

2. Find Upper Curve: Tes+:|50 u0q=-l_§,2ﬂ:er-—-x -
3. et p gl [ [ {Ger-0)| = ] S0 « o= i

" Find the area between two curves using definite integratiom Exercises (5-8)
ghma B bl aenes byt dhia) e Som

7 y=x,y=3x+2

8. y= \5.}/:.1‘3

MATH PROBLEM SET 3
7. Find the area enclosed by the curvess y= %3, y=3x+2 4
- Steps: el
7 I Find intersection points: p(,s |=3x+2., 3_x_=_2 b
e x=-1,2
2. Find Upper/Lower curves: x=: y=0,y=2. Upper'3x+2 'ﬁ.

8 Find the area enclosed by the curves: y=+x 3=x_1

; Steps: ML |
: |, Find intersection poinfst x*~(==7= wit x=0=1 !

; — E: 04.._ — x=0,1 |
~ 2, Find Upper/Lower curves: )C'—‘-__g - Y= oo Uppersd .

4 3. Setup Tnfegral: | (_x 3
i _\d‘ 3\]"}&! _J 'n Zi- z f2edz -ty .m,—wim*&
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G the area of s ma Brdts b jon with y 21 2 variable x _

K (gl denglany 3 giome S8 Alas dolms dlnd

MATH PROBLEM SET 4
19. Find the area enclosed by: y=x, y=2-x, y=0
. Steps: = —
I. Find intersection poinfs: x*-1=2-%, x=0,
(0,00, (LD, (2.0 4.
2. Set up Tritegral: L: [(2-y)-yldy = n;«u R bl

Steps: - B et
I. Find irtersection pointss x?=1=7-x4x, x=0, x=1|
: . mE (0,0, (2,2) ‘_.(?r..lg, (,0)
2. Set up Integral (using symmetry with respfoy):
AL 2A
5: (6-y)-yldy = 5:._(&~ﬂ-—ﬂ d',r_—_-%“..— EE-_-PNG*B

Answer for 207 8 square unifs | I8 D

[Answer for 19: 1 square unit | "':;_'_'-P

[« the area of a region using definite integration with y 23 3 variable x -

ises (19-24)

K (gl denglany 3 giome S8 Alas dolms dlnd

MATH PROBLEM SET 5
21. Find the area enclosed by the curves: x=y, x=-y, X=|
(00) 7 Steps: o
7 7]0:1) L. Find intersection points: x-y =1, Painits (0,0), (L), (1,1
’J//éé 2 Se} up Infegml l:u_s_ing symmetry with resp to x):
D) 0oy dy= (7 f2ea) = 114l = 1741 = Areg=
;mex 7-x%)dy Lo(x.. 41 3 = rea=1

Answer for 21: 1 square unit N

_227'-inc| the area ent_losed_. h_y the curves: x =3y, .K.?-.Z‘?’_};lz- . !
) Steps: i = =
|, Find infersection points: %*-3y = x 42, Points af y=londy=2
[y 2. Sebup Infeqali Sl i_
: = . Vo T
= L;.._['."gy.— (2ey7)dy = j{:’i&&_ (2ey3))dy = n(% = _I:IL-)““ O=fren=-

- =

[ Answer for 222 % sauare units|
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G the area of

with y a1 a variable x E

glon uing definite integrati

B s e ptan s pime B s bl sl

ises (19-24)

f y=2x (for x>0), u=

‘Fmd mfersechnn Dmnﬁ = D=X
x= 1 Pom‘i's a.re. (9.:9)

IInﬁr:eghem Y i e q-—il

F ®3° Area = 2 [ (4= yt)d
| é > ﬁr
! 7 (4,-2)

-2]‘414—5—1 2{%1=%
—zrfs i‘; o] —

ﬁmhmﬂlwﬂdd dution by using he method of washers
16 ises (25-26)
ol s Ay ks g i 043 2 s s e S
‘-— T
. . hie =g
25. Let R be the region bounded by v = 4 = 2x, the r-axis and 25, Let R be the reglon bounded by y = 4 — 25,1 and
solid formed
the y-axis. Compute the volume of the solid formed by re- the TMHRC‘-:,::"(“: mv;:d‘l;:: af the soli by re.- ) |
volving R about the given ling fevalving UL thé g ! T t A W TL e
(a) the y-axis, (b) the raxis, L] : a s
{a) the y-axis (b) the r-axis ) y=4 (diy=—4 )x=2 == ! | 5 Tj [3l -5 ]
) y=—4 () x=2 0 x=-2 Solukions® ! i == glipar-g]- [“:z‘l

Far region B: s-infercept of %=1 Ewhmg,m
y-intercept ot y="4 (when 3=0}, \'h:Tj:(*-h}xd!_

k Io'ﬂ 311:

Nso, y=4-2x = x=2-3 Huuﬂegmh,,.“i

(a) Bﬁmlng nlm.rf y-axis:

| Sclid i & right crcular cene. Rndius v =2 (max s, Height h= 4{m,'|
Atternatively, use washers for discs wet. gl

‘ Vo= Fr widy = ‘IL 2- i} d! T'.T G TR 9T R
] —
fb} Rl

| Solidisdﬁghlumﬂm'm Radios r=4, Heght h=2 = !
| Al{erm.hwly use discs wrt x, A -

R ] L e 3 i —
(€ Reing st y =4 —] -

| Salid i5 an inverted cone with o cylindrical core removed.
| Quter radius R=4, Inmmd.hnr(:d Y= 4-Ix

= nj [R- r(n]’}dx wj [4* - (a2 Jdx

‘ -Trrsx‘ 4"! =[G ] .

e

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ

COMPLEX. THE MATERIAL 1S JUST INTENDED FOR TRAINING




School Branch 1 g yutadl § ol
School Cluster 2.4 4.2 Lyl GLaill
Zayed Ed. Complex - —— ot et (s

y P e, il g1 - oulal 5 e
Al Khawaneej €1,C2 & €3 MINISTRY OF EDUCATION £l i.gLUljd_g‘a’l aal =l

o Sl . e i 23 g
7 ) ﬁmhmﬂ:mﬁdd lution by using he method of washers 1 »
16 Exercises (25-26) Pa30
bl Ak Ml f s mdies g fdiis 40 b e meems ame Sond
]
|

26. Let R be the region bounded by y = x* and y = 4. Compute
the volume of the solid formed by revolving R about the

given line. —t— . hg-x . !wi
Il .ﬂwﬁf@mj by revolv-
(a) y=4 (b) the y-axis v=6 ;
(d) ."":_2 ) x=2 f) x=-4
y

e
i3 FE N

Find the volume of a solid of revolution by using he method of washers

17 (1720

kbl s e plddit gl ek Sy dlans Opd 5 U Dpime amms i Sngd

17. Region bounded by y = 2 - x, y = 0 and x = 0 about (a) the
x-axis; (b) y =3

X-axis; (b) y=
o

L |

i

I+, Regmn bounded b}j y=2-x, y=0 and x=0 about (o) the 1
|

|

j{s o) = (3-(2-1)) ldx
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Find the volume of a solid of revolution by using he method of washers

17

Exercises (17-20)
ol s o ity pyne pokims Jyo Al 33 5 G0 Sytns pmtns st S

18. Region bounded by y = x°, y = 4 = x* about (a) the x-axis;
(b)y=4

1

5' . i
18. Region bounded by ¥ =%, y =4 - 2% about ﬁ{l} the x-axis: i
{b) p=4 .

@) V= | [Roied” = (BT - wrj o j’ e ~
(63 V = 7 | o)~ (e ] —TKL{K ) 24,7549

y.)

.

Find the volume of a solid of revolution by using he method of washers

17 Exercises (17-20)
o i e el phae ks g dkiaie 00 5 N e pms e Snd
19. Region bounded by y = /x, y = 2 and x = 0 about (a) the
v-axis; (b) x =4
1 || 2 Ouler Radius Riy) =4-0=4

Radius R(H) = 52 \ Inner Radius riy) =4-y?

— 2 _ V:ﬂf[y-[‘%—fi]dﬁ
= RV 44 o
v “‘f (g = |ty \ v [ Te-Ce-8g ey

V=m J: (8y7 -y dy

y TF[ ] - 321 = _

R P venlge-ssl,

; ee—— Jon(te- )25
[ e -
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Find the volume of a solid of revolution by using he method of washers

17

bl i o el By ks g s O30 G N Dy pmine i S

20. Region bounded by y = Yand x = _:..*: about (a) the y-axis;
b)x=1

Outer Radius R(y) =y

e j L=y i J')]d:j

:ML [(1-2y2+y*) = ( I- 2@1_3)] dy

Tnner Radius riy) = y*

ij[

] | W ) e S
Wer [ (g -aegdy

Find arc length in a given i | using definite

il LS sl Slans BAD § Bans U0 e fe g Uyl Sand

% D e = O < X < ’2_
Find area: J _@-X ‘l‘.\ldx
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Find arc length in a given § | using definite integrati
il LS sl Slans BAD § Bans U0 e fe g Uyl Sand

o iy . = =
Find arc ina i i definite integrati N
& length in a given using £ (17.20) Pas? \
il LS sl Slans BAD § Bans U0 e fe g Uyl Sand
'l.\ =y / |

19. y=cosx,0<x<nx

~®  To solve: find the range of y. lR_
_The function y = cosx is defined on the domain [0,T]. ,

_For x €[0,m], the valves of cosx range from cos(0) fo cos(m). _,_¥___ LX,./_
~ Evaluate: cos(0) =1 and cos(m) =-1. -
Since cosx is continuous and monotonic over this interval, the range is T:l \1.

: M'ﬂne valves of y are in the inferval [=1,1]. Tn in uah form: =1 < y <)

19, Yy—cost U= =t 1 4

e
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Find arc ina i il definite integ:
& length in a given uiing £ (17.20) Pas? )
il LS sl Slans BAD § Bans U0 e fe g Uyl Sand

" | Arc Length and Surface Area ’

20. y=Inx,1<x<3

S i W
20| y=lnx, 1$x<3

I Solution:

e oeed o fied. the lergth of the arc of e e givinby_g8 L= [P g

e fingof o are of oo cunve = £0) on [a,b]: I archan(a) archan(s)

| b L= ), S e 5 \ 46
| = j VL (3%)1 i . 5".*4 Tant ) Sﬂﬁ. B 1, B st

| = i .

I a 3 3

/ szz (%] dx.zf b de= [ L di LE [m — fa3048)

I 1 x 1 ot 1 DE ; 1+ ] :

Find surface area of 2 solid of lution using defintie integrati
19 Exercises (32-36)
Ipimat LB sl aas fad ) pgias meties e das dilas 080 6 ) e ds s

y=x_3—4x_, -2¢x<0

V= 1[]0(3:3 -4_5:)2011_
_ 22 = e

B
{
32, y=x" —-4x, -2 £ x £0, revolved about the x-axis -+

B v ?_ﬂ..fo(xé:- 8x* +16x%) dx

7 5 3
Ve=m|x' _ 8 léx]
[7 s T

V(o) (€ - 82, 62T

B .../ 138, 256 __@_g_)

E Ve[ B2
71920+ 5376-4480 _ _. -foi4_)= 10247
""’r( e )" 7’(_10_5_ ~105
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Find surface area of 2 solid of lution using defintie integrati
19 Exercises (32-36)
Ipimat LB sl aas fad ) pgias meties e das dilas 080 6 ) e ds s

33. y=¢',0 € x £1, revolved about the x-axis

W=7 fc’ Jl(e")"'ol:’c =7 fo 1ez’fdx

o veafpe]

V= __2(6. e) 7'7(e -1)

Find surface area of 2 solid of lution using defintie integrati
19 Exercises (32-36)
Ipimat LB sl aas fad ) pgias meties e das dilas 080 6 ) e ds s

L (y=Inx, ; 1sx<2)
34. y=1Inx, 1 £ x €2, revolved about the x-axis !\ - :
| — dy¥
1 Surface area formula: S J; 2my 1+ (dx) dx

" Derivative: ___y= '1" 3

| Substitute into the formula: S = 2_11_[1_ fn x_f l_t%__dz_

L 1 _.J 241
 Simplify the radical: J G =
il e _ i
‘ | Rewrite: = ZT'CJ z—ln-x--- VX2 + i
L J1 2

-
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Find surface area of 2 solid of lution using defints g
19 Exercises (32-36)
Ipimat LB sl aas fad ) pgias meties e das dilas 080 6 ) e ds s

T
y=cosz, 0<zx<—
35. y=cosx, 0 £ x < x/2, revolved about the x-axis 2

cos2_:_z‘:d:c=7rf2 1—“%@&1‘.
0

<
i

voTr '::r:+ 51n(22$)]2

b o y —— ‘} P
Find surface area of 2 solid of lution using defintie integrati y
19 Exercises (32-36) Pasy
Ipimat LB sl aas fad ) pgias meties e das dilas 080 6 ) e ds s
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% P 5 ¥ Exercises (5-7) Pass
g bl e AShih erlt) Pt S

= Projectile Motion }

5. A diver drops from 30 ft above the water (about the height
of an Olvmpic platform dive). What is the diver’s velocity at
impact?

7df= 30 ft i
= -1/2(32)(30)
~ v=-V1920

v~ -43.82 #ts  (~-29.9 mph)

Agniall 6, 6 Ainh el s

= Projectile Motion }

6. A diver drops from 120 ft above the water (about the height
of divers at the Acapulco Cliff Diving competition). What is
the diver’s velocity at impact?

6. A diver draps from 120 ft above the water (about the height of &

divers at the Acapulco Cliff Diving competition). What is the

diver's velocity at impact? — J.,thszns_m..&nﬁdg_ Since acceleration is constant, we can use.
Solution 4o Problem & viz0. @ Kinemafics, A convenient equation relating velocity and displacement

J__

\Objective: Find velocity af impact (). ] == s— _lebgvf_needtqg_n_mg_({:) BE
|Givery Info: 126:f% V=t L2 —‘ — __V{z—\f _ Eni il
. = Initial position: h =120t abnve wo.’rgr__ - _Ste.[!..lils_‘_'_((?.ﬂf&:‘.._‘?_.i Uél)_(!lo.ﬂ). =

@ Shep 20 = 0.y + (L44)(120) F¥s

* Final position [at lmpacﬂ he = Oft (at wuder.level) TEE Level
|« Tnitial velocity - v; = O ftfs (since the diver ‘drops™)
| Acceleration: g & 32.2 /5% (downward) =

‘ ¥ KEginal = PEinpial  3rove = mgh Ve = J2(22)070) = 874 ftfs

- p 3¢ Solve for ve =772 £t ———
(3 Stepd: vemBlaOA B
_ The divers 1o o reasonable impact is approximafely 87.9 ,{

f_Dqge.c'hm s dwmwc\rﬂs hmqnd the Wdﬁr)a—

{
‘ﬁ-ﬁ.ﬁﬂﬁ.&.ﬂﬂi

*ﬁ
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Soive plopsical peakloms lnvoiviag velsiity
gl e | Jo Ak el s
7. Compare the impact velocities of objects falling from 120 ft

(exercise 5), 120 ft (exercise 6) and 3000 ft (example 5.6). If
height is increased by a factor of /i, by what factor does the

impact velocity increase?

e

7. Compare impact velocities for objects falling from 120 & 3000 ft, ' .
IF height is increased by factor 'k, by what factor does impact velocify increase

Compnrihs_: v=-=J23*30_00. :

| General formula for impact velocity. Sfﬁ Wlw*}’ %;3000“ i5s 5

| Formula: v = Jng , where =327 fifs? = Relafionship for factor of inc
| i I Let new height be hedy.
120 £+ fall : 3000 £+ fall: | Vnew = VZg(hody) =4

|'v, = 27322510 = 819 flfs v, =Zx322x3000 = 4395 Hfs hf.. height is :
| - - veloeity_increases by
| EE S —

o

Sshee problems an projectiles | Ewercises {17-20]
| it o e L] s L= ]

Projectile Motion

17. Anobjectis launched at angle # = n /3 radians from the hor- 18. Find the time of flight and horizontal range of an object
izontal with an initial speed of 98 m/s. Determine the time launched at angle 30° with initial speed 40 m/s. Repeat with
of flight and the horizontal range. Compare to example 5.4. an angle of 60°.

18. Selution
Here y'{g) = 40 sin (E) =20
Therefure y(t) = -4 9% + 20t

— the time of flight = .3% AR

prpere

bhebobbbonbedbbbuibaiibbobansnins

-
L]

| Now, for the harizental range ¥ (t)
| %(t)=40ces (T = 20v7
Therefore x(t) = 203t
- {4.062) = 20(1.7321) (4.082) = 141.3919 m
| Rapeating the same for the angle 60°
Here y'{0)= 405in (5 ) = 34 6410
| Thersfare y(t) = -4.9¢"+ 34 6410t
| = the time of flight = %’-ﬁs

| Question 17 — Projectile Motion

Starting point:
y'=~9.8, y[0)=985in (1) = 4943,

We get:
ylt) = -4.96% + 493 ¢
= 488t —10v7)

| Time of flight: t=10+3 <

Harizomtal nge:“ Mow, for the horizantal range x(t)
? m
| #lt)=98ces (§) =49 *(t) = 4008 (F) = 20
| xlt) =49t

herefore x(t) = 20t

IR = 49 (1043}
ange (R) = 43 (103 - x(7.0696)= 20 (7.0696) = 1413919 m

| = R =490/ meters

.
-

SIS
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Solve problems on projectiies I
| iyl By i el s |

Exertises {17-20) PASE

19. Repeat example 5.5 with an initial angle of 6°. By trial and
error, find the smallest and largest angles for which the
serve will be in.

Shp!wﬁg_sgﬂé—s'—'—”ﬂm  Find fime fo reach net
| | I7503t=39ﬂtw01'ns,
=== y{o.zzzmts(o.uzs)" TS 390.2228) » 16 = 51 it

i ot = % o (8289) = 176 Fils P———
i tal (8=-6"):
For an angle of &° below harizon ‘ ! I a2t
o= o~ ;?gggff‘*ih | Step: Check Landing Distance (where y = 0)
" 6' - -»I ! Fmd i h h M
i | 175,03t - 39 = t= 02228 5

Step 5: Find Minimum Limit {Lands exactly ot x= b0 )
(tx=60 T, x= 6011
) =60°=120° = t=1222%4
y{t) =607 = -16° = +=1250fk

'san Find Maximum Angle Limit (Clears net exactly ot
*r?—ﬁ‘ =

sm,z Write Position E: ¢ Integration)

t) = 175, 03f
Verﬂc:(J Jposrhon (usin accelerﬂhon g=-32 ff/st
'and initial height y(O)q 10 ft):
y(t) = ~16t* - 18.39¢ +10

k Net Clearance (at x=39 ) 1 Angle: 8 =-16" = Yo= 30
g:d :m?e f: ch ::rm | Angler = -16t - 139 +10

| 175.03t= 39 > t~02228s == m.==6x-39,y=0
Find ball height at this fime: . -

'Vf"zm’ E 0 o on ok s of 6 mmme\nma
-16(0.2228)* - 18.39(0.2228) +10 = 5.11 ft ! :n:fdolr; initial ﬁc g el T "“%f
3 Lis bahuaen TGQ'and‘IDl' below the horizonk

=1

Salve problems on projectiles I

Exercises {17-20] PASE
| chigidall i o Ak s |

Projectile Motion

20. Repeat example 5.5 with an initial speed of 170 ft/s. By trial
and error, find the smallest and largest initial speeds for
which the serve will be in.

Exercise 20. Solution Notes
Reference: Example 5.5, Fig 6.46
Problem Paru;ti(ers IO "
Launch height (yo,
Launch nni (J
Net: 3 ft high at :-3951
Service line: x = 60 ft

Part 2: Find Bwndar"
General path equation y&bv ot bl
v(x}-utan{—?'}-a 5 + 10

y(x) = ~0.1228x - —ﬁﬁsﬁ_uo

= -32 fi/s? Constraint A: Clears the
> Tf?"n’l?ﬁfixnlg')) IN(holong.)
Part 1: Initial Smd (v) = 170 ft/s Trv :: =170 (Our IN (too long)
o= é@?':ifs's.n ft/s ¥{:9) 10~ 01228(9) - 16196097 - 404 1
y OJ 1?0 sin(=7") = -20.72 ft/s

Try vo =135:
;(r(a;);‘tu 479 -1.35 = 3.86 ft
Solving precisely for bwndury (y-S), vo = 113,6 fi/s.

Ic’Ind a!uum une( 0 at x=60):
sgeed mn y- x

0 =10 - 7.368 - (58305.6) / v;*
58305.6 / v,* = 2.632
Vo = 22152.6 =D v, = |148.84 ft/s

Inh rate ;o find Position Equations:
=16
0 = —Iéf’ 20 72t +10

Check Met Clearance:

Ball reaches net at x = 39,
168,73t = 39 => t = 02311 s
¥(0.2311) = -16(0.2311)* - 20.72(0.2311) + 10.
y(0.231) = 4.35 ft

Since 4.35 > 3, it clears the net

Check Landing Constraint:

Ball lands af y = 0. Final c«u:lm
-16t2- 2072t +10 = 0 For the serve fo land IN,
Pesitive solution for t = 0.3807 s, Smu!luf vo = 113.6 ft/s

x(0.3807) = 168.73 - 0.3807 = 64.24 ft

vo = 148.8 fi/s
Since 64.24 > 60, the serve is OUT (too lo

| La
.mmr%?:m. the ball travels ~64 ft (OUT).
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Learn the notion of integration by parts.
ity o sy JES e ot

i
- ﬁt; Integration by Parts

y / xcosxdx 2. / xsin4xdx

I Exercises {1-4)

1. Let u = %, dv=cosx dx 2] Let u=1x, dulzsin_z;xdx
du:dx, v =.8in x. du = dx, U=—‘Zcos4x
fxcosxdx= be Si —ISJ'nxdx jxsinélxdx
chosxdx:xsinx-f + _%xcos4x_— [—%cosél-xdx
= xsinx + cosx +c = —%xcosllx +ésin4x+c,

Learn the notian of integration by parts.
il BB Rl Lo s |

3. / xe=dx 4, / xInxdx

3. Let u=x, dv=e**dx -
. e o '_4 let u=lnx, dv=xdx
u= 3 = e A

2 du=——dx and V-_%_
‘/xezxdx——"xe [1 e dx

2x I _l. 2z
jxe dX—2xe [5e dx

Exercises [1-4) | Pags

E
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- Integration by Parts Calculator i

1
19. / xsin 2x dx
0

19. Let u=x, dv=sin2xdx
du=dx, v= -%_595_2_1:__
rl
| xsin2xdx
7o

= —}xcosZ_xT = rl_(jLCOSZI\-ax
2 J /

20. / 2x cos x dx
]

20. Let u=2z, dv=coszdx
ldu=2dx and v=sinz.

T . o T
f 2mcosmda:=23:sinx|o —2./(; sinz dz
0

= (2zsinx +2cosx) |;r =4,

Jo o \ 2

o b = Py
__2__(_15052 0cos0) + 5 0s 2xdx
- |
= —%cosz +_.-L }.sin?.x-l
2 22 1o
= -:;:052+—(Sln2 sin0)
|
L +,_
zcosz 4_smz_

Use integration by parts to compute definite and indefinite integrals Sxercises {1924 e
(et Lol s plise oy degine By pby Sapiou SR dlag) I
0 :
J = ) imegraton by Parts Calculator

1
21. / x2 cos mx dx
0

21 [ atcosmde
0

1__ : sinTx
: =, fo - ———Jxdx
- (0- o)——f xsin(ode
= ,,ff x;m(‘ﬂx)dx =

i du_dx . “"’1(;“) y

il
— == xsm(mc)dx

B .‘ 2 rcos(mc)} ./( cos(nx) }

"n—{'[( cosT 0) sm(mt}] }7
—i‘-_%vlﬁw:‘&“l = —

1
22, / 2 ¥dx
0

22. f x2e**dx Llet u=x* dv= el e
du= 2xdx .‘,_g;__ L]

,fxe’ c{x-[x§ ] —J;( )Zxd.x .
=% (e O)-3Ixe3‘dx i

Let w=2x, dv= esi"d.x.

ldu=dx, y= 23.

L=ES-L s

}__

e 2
[ 3 3

END OF TERM 03 REVISION 2025-2026 — MATHS- AL KHAWANEEJ

COMPLEX. THE MATERIAL 1S JUST INTENDED FOR TRAINING




School Branch 1 g yutadl § ol
School Cluster 2.4 4.2 uyud] Gladl
Zayed Ed. Complex - 2ol 5l ) selaill iyl aoma
Al Khawaneej C1,C2 & €3 MINISTRY OF EDUCATION Wl ;’-QLUU Je¥l ail=l

PA36

rpute definite and indefinite Integrals
by perts - s ib Enercises (19-24)
gl L) Al gl Ry Bageama iy S3pims SRS ] |

Calculator

y.

10 2
23. / In 2x dx 24. / xInxdx
1 1

24.|let w=Inx, dv=1xdx

10
23, f In(2x)dx

i jL
Let u=In(2x), dv=dx i
B 2 1 2
' ‘ xlnxdx = Erx_zzlhx
1

=1 =
du=—dx,v=x -
10
=
i ey e
==l The - -xz)

. =i R P
|  |du= xdx, V=T

2 2
= f %x..dx.
V1

1

= 10 Loy
j; In(2x)dx = xﬂn(Z:cl)Jl -j]: 4
= (104n(20) - In(2) - f & 2 4
1

= (10£n(20) - 4n(2) - [x]}°
= (104n(20) - In(2) - (10-1)
=[(10£n(20) - #n(2) - 9.|

T T
1_—2‘”_2 4_

Integrate functions of the form sin®nix) cos*mix) I

Exercises [3-6)

_sinm{x) cos*nix] biwas Jiga LS Sl

Calculator

x/4 x/3 ’
3 / cos 2x sin® 2x dx 4. / cos® 3xsin® 3x dx
0 =/4

.lLlet u=sin2x, du=2cos2xdx. !
3| = S i 4. lLet u=cos3x, du=-3sinxdx.
f cos 2x sin>2xdx | fn‘/3( -
e L |f cos33x) (sin33x) dx
=4 wdu- 3£ -3 I| o
_':_f:fcot.x(ltcotzx-) - csc?xdx |= = l w3 (]_ = uz) du
— : R I 5 7
=~ | co t2x) - csex dx -
_fctx(1+co )::sx i=__1_ ﬁ_u_ﬁ]
. 3[4 6
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. Integrate functions of the form sin®n{x) ons"rnl:}
24 ises (3-6)
sinAmix] cosAn(x) A Jigs S sl
w Trigonometric Techniques of Integration Calculator ’

x/2
9 .
5. / COs” xsinx dx
0

5. Let w=cosx, du=-sinxdx

T2 DI, =l
J( cos®x sinx dx = j u? (-du)
|

Let u=cosx, du=-sinxdx
0 1

0

.. SR TR

6. / cos” x sin x dx
-xf2

_uidus,;l_

cos® x sin xdx = — |
J

—T/2

Integrate triganometric functions using the substitution

3
x=a sinfy)

....... ) il prisal, Sie Jigs

SRS 3l |

w= Trigonometric Techniques of Integration

23. /Lm
V16 — x?2

_ |Problem 23
23

\/ﬂ V16 - (45in6)*
2 _(sin*8) cos®

|64 df
1 | ‘v"16 16sin*8
_|64J schosBd
44/(1 - sin*8)
= sin“BcosB 1, _ i
Gf—ﬁ_cose_ dé 16f5|n 6de
= 16](——-—1 '°2°529)d9
=!8U‘d9—f(c0526)d9}

SILG sm29:|+c

o (5) - 2

x? (165in°8) 4cos @

8sin~! (£) ~ 4sin [25in” (%)]Jrc_

1.3
24, / ———— dx
VI —2a?

24| Let x= 3sin@, so that dx = 3cos€db.
X2 4x = [ 27(sin*6)(3cos6)de
viow Va- (3sin6)*
= gl J‘ (sin®6) (cos8) o
1'93— dsin6
81 [ (355%)cosode = 27 [ sin*ode
27 (Mﬁ.&) 46
= Z1[3[sin6de - [sin36d0]
2'." [ 3 cos B + cosése] +c

lI

= ’{ 3 cos[sin™ (§)] + sl DI 4 .
=ZT{ 3c.05[5|n“( )]+ Mﬂ_}*.c
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Exercises (23-26) ] 507

|

< Calculator
2 1 )
25. / V2 — 2 dx 26. / X ix
0 /4 —x2

25. Thls is the area O‘F a quaH‘er of a cnrcle of radius 2,

J (4 -x*)dx =TT

' Cher.k Qu.arfer circle area A=%7r* = 37(2%) =T, as derived above.
4 26.|Let u=4-x* du=-2xdx

Dl Ay £

o—‘\/4‘ x_._ 4_24_.'.__
-uL_/" 2=z 1

Calculator

L Trigonometric Techniques of Integration

25/\/-—“11 \/7

25. This is the area of a quarter of a c.urde o{: radius 2,

I e
J'\/‘l- x2)dx =TT 2 "

e .
(o] 1 Z X

| | Check: Quarter-circle area A= $1tr* = £%(2%) = ¢, as derived above.

26.|Let u=4-x* du=-2xdx

b ol — ____“_.du-
j_‘\M- x_x- 4_.2\/__

; _ _‘H* =
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ate i l ing th z secly)
w=a sacly) et plikidy. 38l Jlgo SHES slm]

Exercises (25-30) 507

Use intagration by pacts.
Let w=sech, dv=sec’@dd =5 du=secBfanbdd, v=tand
[eec®sae = [uav

=ouwi— _Jrvdu

= secOiand — [ tan8(secftand) do

= secland - [ secodan’sde

= secftand - [ sec8(sectB 1) a0
g 22 = sechtand - Jrs-r_‘sd'e + jucada
2% | 1= j e 2 [sec® 0t = secOtand + [ sect do

Jxi-v [sec’ds = L secotans + L [sicoas

Compute [ sect dé.
Let u=sech+tand = du=secOtand + cec’ 640 = sect (tanh +secd)df = udd

Let =x= 34::0, dx = 3sech tan§ dé

Then  Vx*-9 = \9cec®s-9 = 3tans uo - 4
s secfl sec & & tand) i =1
= j‘ (3 5ec8)? [ seen e _|r recfligefabandl g < [ Jul e
Vxioq 3tang  (3sechtansds) : = In |sec8 + tand| +c
Thery Ed@—— ecBtand + = ||s-!8+belﬂ|dt‘
150070 et tann s sfew [ me

= 9 [ sec®6 do 5= 3
j— tand = e 8- .h\‘l-.’:?q -
Then  sechtans = X2 =3 ”'_r-.

3
=
\-'*""| M %lx&n"x'-‘fl

and | sec @4+ tand| = | X

3tang Sa, T-%jmads——mems+—-:|a9+ms]+c
= f Fsec’e do Back-substitute in terms of x.
ince x % 3oec® = secd = I
“'

Substitutes 1=_2".|[x_u"q ) L EE -~
1__"“ R e =
I__" R S P e R

I-—xe r|'+--l |x+ J3-4] +c|

Y

amit Secly] ekl ks, Lkt lps SOkt S |

Exercises (25-30] P507

4o 28. Let u=22-1, du=_2xdx
[:1: 3y/x2-1dx i —

- —1- fx2v:1:? =1(2z)dx
{(u-i-l)\/_du

ru3/2 +u1/2du

5/2 3/2 |
——k 21_1' _i tcC
15) 3

22 -1)%2 + = (;1: —41)3/2 + 75

3
rvar:-=1

1

I

ot | m}n—t m||—um|
""“ /'_"\
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using tha substi x=a secly)
= $0ly) bl phiinly, Alie Nl LoD Sl

ises (25-30)

29. / — 2 ix 30. / e
X Va2 -4

_2_9_1Let z= 2 sec, dx =2secftan0dl

f 4sec9tan9d9 30. Let x=2sec®, dx=2secBtanBdé
1/$2 ztane x j4sec etane de
B ' VIZ-4- 2tanb
_=_fseg9d_9 — =2 [sec*0d6

=21In|2sec 6.__-|-;2__1;an 0| +c 5l | == 2 taﬂ i : Cé
=2In|z+Vz —4|+c _ £

Integrate ratianal functions using partial fractions In different cases
ke il il e Al il ded s SR Sl

. x-5 _  x-5 2.|5x-2 _ _ 5x-2
X GerD(x-l) [k [ea)=2)

EOT e = —
|x-5=A(x-1) + B(x+I) | 5x-2 = A(x-2) + B(x+2)

e = lx=-2:-12=-4A; A=3
b= ‘_—46 232';‘;_’“_2 _ |x=2:8=4B;B=2

5 Bx-2 __3 , 2
Lo - ---3 Z : x*-4  x+2  x-2
x*-1 x+l x| & s
roe z -5x‘2dx—f(3 z)dx
ST N S £ = o =H==-+-2%
Iz-l‘dx J {\3’;1-[ €xX= 1/d1" P 1 x+2  x=7

2nlx-llte |=3Mnlx+2[+2fmfz-2l+c J
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Integrate rational functions using partial fractions in diflerent cases

Exercises (1-6]

Al Y} A el o il sl g A S

Integration of Rational Functions
Using Partial Fractions

6x = A(x+1) + B(x-2)
x=2:12=3A; A=4 :
x=-1:-6=-3B; B=2
bx 4 2

ﬁ—a:—z—ac—?_ x+l
i bx .
| ————dz

I E S
Ly a 2=,
= ;2-1-_.1:_-}-_1_)':{jc |

= inlo =l 2in [ e 11—

Integrate rational functions using partial fractions in different cases I

3x
3l 1— 4. 1
Xt =x=2 X-=3x—4 —
3.-_ : = “f 3x —. 3% - _ﬁ_+-5— —
__ bx - bx X*-3x-4  (x+l)(x-4) 2+ z.-'-.ri =
e i 3x = A(x-4) + B(x+1) 3x 3 Jits S
o 2 B(ac 2)(x+1) xooit-de-ShAed  axch =t
e e x=3:12=5B; B=% —— "
gt x . 3x (o e NG SR |+ 12 -
it o e

Exercises [1-6) P516
ol Sl § )50 Ao Lty o i 0 |
)‘, Integration of Rational Functions
% Using Partial Fractions
5 -X+D 6 3x+8
* .3 2 - * A> W | "
X7 —x =2 X7 4+ 5x* 4+ 6x
2l —w+b _  —m+h 6. 3x+8 - 3x+8
Fi=gi=ons i =giiag 1) x*+5x24+6x  x(x+2)(x+3)
= — oemamcos bl = A -—--—-B L
o A A A e e | x T xX+2 i x+3
—x+5=A(x-2)(x+1)+Bx(z+1) 3x+8 = A(x+2)(x+3)+Bx(x+3)+Cx(x+2)
+eml(e=2) X=0uws: B=6A = A=+4
£=0:5==2A:A=-5 X=—2de: 2=-2B = B=-1
©=2:3=6B:B=5 x=-3ue:-1=3C = C=-1
r=-1:6=3C:C=2
|_—z+5 _ 52 172 2 3x+8 = i e
x3—:c2—2§ xT =2 r+1 x3+5x2+6x S xX+2 xX+3
G ~ o
) P —x?-2x ~ 3x+28 X J‘(ﬁ“__]__v_S)dx
2 x3+5x 16 X xt2  X+3

SR,
x BaD
~Snfal+ Liniz-2|
+2Inlz+1l+¢

—)m

x+1

%ﬂn}xl —fnlx+2| —%2n]x+3| +C
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Integrate rational functions using partial fractions in different cases (37-40)

Al e At S B pLAEaly T g SIS 3lau)

4 Integration of Rational Functions
% Using Partial Fractions

37. In this exercise, we find the partial fractions decomposition
4x? +2
of

- —. The form for the decomposition is
(x* +1)°

47 +2 _Ax+B  Cx+D
(2412 2241  (2+1p

-

Multiplying through by (x* + 1), we get

4l 4+2=(Ax+ B2 +1)+Cx+D
=AY + B + Ax+ B+ Cx+D
As in example 4.5, we match up coefficients of like powers
of x. For x*, we have 0 = A. For x?, we have 4 = B. Match
the coefficients of x and the constants to finish the de-
composition.

28 Integrate rational functions using partial fractions in different cases (37-40)
Adliia e § b e i plaiinly dud Jlgs SES slaul

ﬁ| Integration of Rational Functions

37. 4x*+2 _ Ax+B o CxaD
(x2+1)% x2+1 (x2+1)?
4x*+2 = (Ax+B)(x2+1) + (Cx + D)
=Ax®+Bx?*+ (A+C)x +(B+D)
A=0;B=4.C=0;D=-2

4x*+2 4 et
(x2+1)* . xZ+1 (- ai)e
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Integrate rational functions using partial fractions in different cases

Multiply both sides by (*+1)*:
x*+2 = (Ax+B)(x?+1) + (Cx+D)
x3+2 = A +Bx?+ Ax+B+Cx+D
x3+2 = A® +Bx* + (A+C)x + (B+D)
Compare coefficients:
x3 coefficients: A=1
x? coefficients: B=0 _—
 x coefficients: A+C=0=>1+C=0=>C=-1
Constants: B+D=2=0+D=2=D=2

Therefore:
ek +2
(x2+1)’

3(3+2 X

- ——

Integrate ratlonat functions using partial fractlons in different cases

C 4x*+3 4 Ax+l
(P+x+l)® x2+x+l (P+x+)?

r T ek N hnk ety o S v Exercises 37-40] PS1E
i 1
42 "
. — 4 43

2 +1)2 39. ﬁ

x X e
38. x3+2 _ Ax+B  Cx+D .
T N c ) 39. 4x*+3 _ Ax+B .  Cx+D
(xP+x+1)? xP4x+l (xPrx+1)®

4x?+3 = (Ax+B)(x*+x+1) +cx+D
=Ax®+ Ax®>+ Ax+Bx*+Bx+B+cx+D
|IA=0

A+B=4 : B=4
A+B+c=0:C=-4
B+D=3 : D=-1

Fuprdses [37-40) 516

Aikia P § A X Bl sty A g2 e S

| Integration of Rational Functions

Using Partial Fractions

V40
T (x2 4+ 4)2
40. x*+x® _ X -8x -8
(x*+4)* (x+4)* —
=1+ Ax + B Cx+D i
SEE NG

x®-8x*-8 = (Ax +B)(x*+4) + Cx+D
= Ax3+Bx*>+ (4A+C)x + (4B+D)
A=1; B=-8 , C=-4; D=24

acfea® o i eR e
(x2+4)* x*eq xR 4)c
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ol
Leam differentional equations of the form y'=ky and their general solution.

el ke 'k Al Alalasll paghia e whoacd

! " Modeling with Differential Equations

1. v =4y, y(0) =2 2. y' =3y,y(0)=-2
initial condition: =0 I ,5) 3';: 35 » Y©)=-2
A y'=4y YOI=2-y=2 B _ _33_ e H_ dt=[adt
B e |
Y 4_>_j5 Jé_r_ ~ Inlyl = 3t +C
o ey 1 = " e :__ = l St +_e._ {:
lnlyl=4t+C . _e_nls\= E e B

gt B R
2 = Ae” = Ae’ 2lA=2 |

e .

Learn differentional equations of the form y'sky and thelr general salution.
i gy 'k Bobstanlt alanll pygin e Chpatll

Exercises (1-6) P533

3. y¥==-3yy(0)=5 4. y' = -2y, y(0) = -6
C) Y = -3¢ ©) =5 ‘Y=-2y, yl)=-6
Yy ==34y .Y . __ _

=2 = —
L. T Y= kg =g Ce ' Ji
—3_-_-7_ : 3 @— J—B‘dt —"J —3dt _'S_ub_si'rfuh (k -_'__—_2)__

B =Co™™

~ Inlyl==3t+C  Apply e imial condition

—= Y=, A= De-res-cee
5=fAe=A _Write the final solution
: -3t

- e 533 — - —6e 2t
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Learn differentional squations of the form y'=ky and their general salution.
P Exercises |1-6)
I il gy 'y ALl Bt e byl

5. ¥ =2yy(1)=2 6. v =-yy(1)=2
y=2y yt=2 gy , U=2
1 L B s i_dt:__[—idt y= Aet
T __C_ 2t i 3 :j A Ze:l e—t
ke e— = 3
k- _g ey Inlyl= t+c
OE= e . -
_t+c —f
ot O
= i e T | 2H6@H2€’,
a4 =2 2t
B }L=_2£_e.

Find the general soluti i first order.

) AL L B o AEES Sl plad o) ]

11, y' = é: B 12 ¥ =

) xInx

y e all=yc

~J‘ye dy = foe e

= o GO0 ! dx
e ¥ —p¥ = —Pye*-2e*+(C Vi-y? xInx
eyt = e (2x32)+C sinty = Inlln|x|| + C
+1 2x+2 ;

-_ yev =ZEeC | y = sin(In|nlx|| + C)
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Find the general solution of serparable differentional equations of first order.

Exercises [11-16} P54

ol AL g B e BT o lad ) sl

COS X

13. y' =

siny
=, Coix

S T

'"siny_cﬁty—= f Eb§£dx:_ '

= __Tcﬁﬁy"i's‘.i nx +C

[Jeectydy = s

14. y' =xcos’y
y'=xcos’y

_J_‘iL = [xdx
L cos‘g

tany = %x" +C |

y=tan($°+C)

Injy =.-1i-'ln|1+x2'l +C

Infyl = In(1+2) "2+ C

y=eV1+x?

Cy=AVirx*

honll AL (5 g e e’ sl rul,_b:l;b..._:‘ e Erercses L8] pas
Xy )
15. y = —— 16. ¥ =
14 x " Xy +y
= "‘J2 . : . -
1+Xx g
pre 2 EE_ 2
x4y Y=Y T & Ty
Yy 1+x
dy _[_x
jy o ydy:'x—f.de'

J.ydy=_[xil i

Ly?=2lnlx+1]+C,

= dlnlx+1[+C
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